Effects of UV irradiation and hydrogen peroxide on DNA fragmentation, motility and fertilizing ability of rainbow trout (Oncorhynchus mykiss) spermatozoa.
Preservation of DNA integrity is essential for protection of sperm quality. This study examined, with the use of comet assay, DNA fragmentation of rainbow trout (Oncorhynchus mykiss) spermatozoa subjected to UV irradiation (2,075 microW/cm(2), 0-15 min) or oxidative stress induced by hydrogen peroxide (0-20mM). Sperm motility and fertilizing ability were also measured. A dramatic increase in DNA fragmentation was recorded after 5 min UV irradiation but no significant changes in sperm motility were observed at this time. Longer irradiation resulted in a decrease in motility parameters and further increase of DNA fragmentation. UV irradiation caused a clear decrease in the percentage of eyed embryos and most of the embryos did not hatch. When highly diluted sperm suspensions (50,000-fold) were exposed to 0.1mM H(2)O(2) evident increase in DNA fragmentation was observed. On the other hand, when more concentrated sperm suspensions (diluted only 40-fold) were employed (in order to conduct motility and fertilization measurements at the same time) 1-20mM H(2)O(2) caused only moderate increase in DNA fragmentation and dose-dependent decline in sperm motility and fertilizing ability. This suggests that toxic effects of H(2)O(2) were primarily related to inhibition of sperm motility. Our results demonstrate that comet assay can be used for monitoring the effectiveness of fish sperm DNA inactivation by UV irradiation. Therefore, the comet assay together with sperm motility analysis can be applied in optimization works of gynogenetic procedures in fish. Lack of effectiveness of H(2)O(2) in inducing major DNA fragmentation suggests presence of mechanisms of antioxidative defense in rainbow trout spermatozoa.